Septin2 is modified by SUMOylation and required for chromosome congression in mouse oocytes.
In mitosis, centrosomes nucleate microtubules that capture the sister kinetochores of each chromosome to facilitate chromosome congression. In contrast, during meiosis chromosome congression on the acentrosomal spindle is driven primarily by movement of chromosomes along laterally associated microtubule bundles. Previous studies have indicated that septin2 is required for chromosome congression and cytokinesis in mitosis, we therefore asked whether perturbation of septin2 would impair chromosome congression and cytokinesis in meiosis. We have investigated its expression, localization and function during mouse oocyte meiotic maturation. Septin2 was modified by SUMO-1 and its levels remained constant from GVBD to metaphase II stages. Septin2 was localized along the entire spindle at metaphase and at the midbody in cytokinesis. Disruption of septins function with an inhibitor and siRNA caused failure of the metaphase I /anaphase I transition and chromosome misalignment but inhibition of septins after the metaphase I stage did not affect cytokinesis. BubR1, a core component of the spindle checkpoint, was labeled on misaligned chromosomes and on chromosomes aligned at the metaphase plate in inhibitor-treated oocytes that were arrested in prometaphase I/metaphase I, suggesting activation of the spindle assembly checkpoint. Taken together, our results demonstrate that septin2 plays an important role in chromosome congression and meiotic cell cycle progression but not cytokinesis in mouse oocytes.